Oral Mucosa-Derived Induced Pluripotent Stem Cells from Patients with Ectrodactyly-Ectodermal Dysplasia-Clefting Syndrome.
Ectrodactyly-Ectodermal dysplasia-Clefting (EEC) syndrome is a rare monogenic disease with autosomal dominant inheritance caused by mutations in the TP63 gene, leading to progressive corneal keratinocyte loss, limbal stem cell deficiency (LSCD), and eventually blindness. Currently, there is no treatment available to cure or slow down the keratinocyte loss. Human oral mucosal epithelial stem cells (hOMESCs), which are a mixed population of keratinocyte precursor stem cells, are used as source of autologous tissue for treatment of bilateral LSCD. However, hOMESCs from EEC patients have a reduced life span due to TP63 mutations and cannot be used for autologous transplantation. Human induced pluripotent stem cells (hiPSCs) represent a potentially unlimited source of autologous limbal stem cell for EEC patients and can be genetically modified by genome editing technologies to correct the disease ex vivo before transplantation. In this study, we describe for the first time the generation of integration-free EEC-hiPSCs from hOMESCs of EEC patients by Sendai virus vector and episomal vector-based reprogramming. The generated hiPSC clones expressed pluripotency markers and were successfully differentiated into derivatives of the three germ layers, as well as toward corneal epithelium. These cells may be used for EEC disease modeling and open perspectives for applications in cell therapy of LSCD.